Dynamic expression of combinatorial replication-dependent histone variant genes during mouse spermatogenesis.
Nucleosomes are basic chromatin structural units that are formed by DNA sequences wrapping around histones. Global chromatin states in different cell types are specified by combinatorial effects of post-translational modifications of histones and the expression of histone variants. During mouse spermatogenesis, spermatogonial stem cells (SSCs) self-renew while undergo differentiation, events that occur in the company of constant re-modeling of chromatin structures. Previous studies have shown that testes contain highly expressed or specific histone variants to facilitate these epigenetic modifications. However, mechanisms of regulating the epigenetic changes and the specific histone compositions of spermatogenic cells are not fully understood. Using real time quantitative RT-PCR, we examined the dynamic expression of replication-dependent histone genes in post-natal mouse testes. It was found that distinct sets of histone genes are expressed in various spermatogenic cells at different stages during spermatogenesis. While gonocyte-enriched testes from mice at 2-dpp (days post partum) express pre-dominantly thirteen histone variant genes, SSC-stage testes at 9-dpp highly express a different set of eight histone genes. During differentiation stage when testes are occupied mostly by spermatocytes and spermatids, another twenty-two histone genes are expressed much higher than the rest, including previously known testis-specific hist1h1t, hist1h2ba and hist1h4c. In addition, histone genes that are pre-dominantly expressed in gonocytes and SSCs are also highly expressed in embryonic stem cells. Several of them were changed when embryoid bodies were formed from ES cells, suggesting their roles in regulating pluripotency of the cells. Further more, differentially expressed histone genes are specifically localized in either SSCs or spermatocytes and spermatids, as demonstrated by in situ hybridization using gene specific probes. Taken together, results presented here revealed that different combinations of histone variant genes are expressed in distinct spermatogenic cell types accompanying the progression of self-renewal and differentiation of SSCs, suggesting a systematic regulatory role histone variants play during spermatogenesis.